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(54) METHOD FOR PARTIALLY CONDENSING LIGHT FROM WAVEGUIDE AND PARTIAL LIGHT 
CONDENSING DEVICE 

(57)Abstract: 

PURPOSE: To embody an optical partial condenser which is simple 
and efficient. 

CONSTITUTION: A method for partially condensing the light from a |£| 
polymer waveguide 1 1 is provided. The polymer waveguide 1 1 in ji 
which a light signal 1 7 passes and progresses is provided. A groove 
28 formed of cut surfaces is arranged in the polymer waveguide 1 1 

to diagonally reflect the controllable parts of the light 22 V \? m / ^ \ u 

progressing by passing the polymer waveguide 1 1 from the cut 
surfaces 21. Typically, the reflected light is introduced to a 
photodetector 24. The photodetector is included in the integrated 
circuits on a substrate. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Are the approach of collecting light selectively from a waveguide, and a lightwave signal 
moves through there. The phase of preparing a polymer waveguide, and the slot which has a facet in said 
polymer waveguide are arranged. The phase of reflecting a part of light spread through said waveguide 
by it at the include angle which inclined from said polymer waveguide in at least one facet, And the 
method of collecting light selectively from the waveguide characterized by providing the phase which 
controls the amount of the light collected by the slot which fills up with the ingredient which has a 
refractive index which is different from said polymer waveguide in the slot which has said facet, and has 
said facet by it. 

[Claim 2] It is partial light accumulation equipment for reflecting a part of lightwave signal from a 
waveguide. The clad field which surrounds the core section which has at least one field, and said core 
section, and generates a waveguide by it, And partial light accumulation equipment for reflecting a part 
of lightwave signal characterized by providing the V character-like slot equipped with the 1st facet and 
2nd facet which are inserted in said a part of clad field [ at least ], and reflect a part of light from said 
waveguide by that cause. 



[Translation done.] 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Generally more specifically, this invention relates to optical waveguide or 

optical waveguide (optical waveguides), concerning an optical device. 

[0002] 

[Description of the Prior Art] Current and a lightwave signal are transmitted by the interconnect called a 
waveguide. Typically, these waveguides interconnect a photon device (photonic devices) like a 
luminous-radiation machine and a photodetector. 

[0003] Both U.S. Pat. No. 4,772,787 [ / else / Trommer ] and U.S. Pat. No. 4,756,590 [ / else / Forrest ] 
teach the overall reflective approach of the light which advances through the waveguide which consists 
of an III-V ingredient or an optical fiber, respectively, any besides Forrest besides Trommer - the 
waveguide of a polymer to light - partial - boiling navels - carrying out - a certain ** - the 
problem collected selectively is not solved. Furthermore, although it is known that light is able to slip 
out of the scooped-out part or infeed part by scooping out an optical fiber technically or putting in 
infeed, the solution approach which can take out light from an optical fiber in the format which scooping 
out an optical fiber or cutting it deeply has a possibility of breaking this optical fiber, therefore was 
controlled is not offered. 
[0004] 

[Problem(s) to be Solved by the Invention] It turns out easily that the lightwave signal division approach 
in the conventional waveguide has severe constraint on dependability **** manufacture. Furthermore, it 
is clear that the complexity on manufacture and the effectiveness of optical-signal association are also 
restricted. 

[0005] Therefore, the object of this invention is to offer the optical part accumulation machine (optical 

partial collector) equipped with high effectiveness simply and effectively. 

[0006] 

[Means for Solving the Problem and its Function] If it summarizes and states, according to this 
invention, the approach for collecting or dividing light from the waveguide of a polymer selectively 
(tapping) will be offered. The waveguide of a polymer is given and the lightwave signal is advancing the 
waveguide of the polymer. The slot minced by the waveguide of the polymer is prepared and a part of 
light from said polymer waveguide is reflected in the include angle which inclined by the facet (facet) 
by it. 
[0007] 

[Example] With reference to a drawing, the example of this invention is explained below. Drawin g 1 
shows the sectional view which the partial collector 10 in the optical polymer waveguide 1 1 on the 
substrate 29 concerning one example of this invention simplified. 

[0008] Traditionally, a core layer or a field 14 and a cladding layer, or fields 12 and 13 are formed from 
the polyimide prepared on the substrate 29, or a polymer ingredient transparent on an optical target like 
plastics. It usually depends for the polymer for a core region 14 and the clad fields 12 and 13, or 
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selection of plastic material on a distance required in order to transmit the ease of the selected activity of 
some factors, i.e., the optical transparency of the polymer ingredient in the wavelength of a request of 
light, and a polymer ingredient, and a lightwave signal. 

[0009] Furthermore, it is used in order that the difference of the refractive index between a core region 
14 and the clad fields 12 and 13 may improve the engine performance of the polymer waveguide 11. 
Typically, the refractive index of a core 14 is higher than the refractive index of the clad fields 12 and 
13, and this brings about an improvement of an engine-performance parameter like amelioration of a 
waveguide of light, reduction of the absorption of light, and others. Moreover, in some specific 
applications, although the clad fields 12 and 13 are formed with various ingredients, it should be 
understood that this ingredient holds a refractive index still lower than a core 14. it is carried out in the 
conventional technique — as — a partial turn (diversion) or accumulation of the light from the polymer 
waveguide 11— the Y branch of a waveguide 1 1 — a part for or the beam of a waveguide 11 — although 
carried out comparatively more, a problem like loss of the proper in the case of transmitting these all 
through the complexity on cost and manufacture and the boundary section is not solved. 
[0010] In this invention, a facet (facet) 21 is formed in the polymer waveguide 11, and offers the easy 
low price which collects the light from the polymer waveguide 1 1 by it, and a more efficient approach. 
Typically, some waveguides 1 1 are selectively removed so that a field or a facet 21 may have an include 
angle 27 and may be formed in a waveguide 1 1 at least. An include angle 27 amounts to 25 - 65 degrees 
from the perpendicular to a core 14 typically. In the desirable example of this invention, the include 
angle 27 is set as 45 degrees from the perpendicular to a core 14. Although the lightwave signal 
expressed by the arrow head 17 which a facet or a field 21 is a flat field, crossed the waveguide 11, and 
is extended, and advances through a waveguide 1 1 is intersected, a field or a facet 21 does not need to be 
thoroughly extended over the whole waveguide 1 1 . In the desirable example of this invention, although 
formed in the facet slot or the V character-like slot 28 which clearance of the ingredient from a 
waveguide 1 1 usually bisects a waveguide 1 1 selectively, or intersects a waveguide 11, other cross- 
section configurations like a rectangle or a triangle can be formed in a waveguide 1 1 . As a result of 
forming the V character-like slot 28 in the polymer waveguide 1 1, in addition to a facet 21, a field or a 
facet 23 is formed. Moreover, the V character- like slot 28 is formed to the predetermined depth 31 in a 
waveguide 11, and changes the amount of the reflected light of a facet 21 by it. Furthermore, according 
to a specific application, other configurations like a three-dimension configuration can also be formed in 
the polymer waveguide 1 1, for example, it can also consider as a cone, a tetrahedron, or a diamond 
mold. 

[001 1] Generally, in this invention, a lightwave signal 17 spreads a waveguide 1 1 in either a single 
mode format or a multimode format. However, the arrow head 17 expresses the lightwave signal gone 
on or spread through a waveguide 1 1 irrespective of the format for simplification. If a lightwave signal 
17 spreads through a waveguide 1 1, the part or fragment of a lightwave signal 17 will collide with the 
reflector of a facet 21, and, thereby, will reflect the part or fragment of a lightwave signal 17 in the 
direction of a detector 24 with the tilt angle from the perpendicular expressed with an arrow head 22. 
Furthermore, he should understand spreading the lightwave signal expressed with an arrow head 17 by 
either the single mode mode of propagation or the multimode mode of propagation. Only for the object 
of explanation, a multimode mode of propagation is explained below. 

[0012] It depends for the reflection factor of a facet 21 on some factors like the change of a refractive 
index into the ingredient just behind a facet 2 1 from a waveguide 1 1 , and the depth of a facet 2 1 . 
Therefore, in order to fill the field of a facet 21 in back, the light of an adjustable amount is reflected 
from a facet 21 by choosing the ingredient which has a lower refractive index like a polymer, glass, or 
silicon. Typically, the field of a facet 21 in back has a low refractive index from the waveguide 11, and 
reflects a part of lightwave signal [ at least ] 17 in the direction of a detector 24 by it. For example, by 
having the core region 14 which has the refractive index of 1.5, if the field of a facet 21 in back is air 
which has the refractive index of 1.0, many parts of a lightwave signal 17 will be turned to the approach 
of a detector 24, or it is reflected in the direction of a detector 24. However, the field of a facet 21 in 
back is filled in the desirable example of this invention by the polymer which has a refractive index 
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lower than a core region 14 or the clad fields 12 and 13. In order to fill the V character-like slot 28, by 
choosing a polymer ingredient carefully, a partial reflection machine is formed, therefore spreading 
some of lightwave signals 17 is continued as a lightwave signal 19, and, on the other hand, some of 
lightwave signals 17 are turned in the direction of a detector 24. Typically, restoration (backfilling) of 
the field of a facet 21 in back is attained by adding a polymer layer 26 to the V character-like slot 28 and 
the clad field 12. Furthermore, by placing and replacing a polymer layer 26 with altitude like aluminum 
with a reflecting ingredient, a completely reflecting facet can be formed and, thereby, all the lightwave 
signals 17 can be turned to a detector 24. 

[0013] As an example, a substrate 29 is a printed circuit available on the commercial target with which 
the detector 24 was built into the integrated circuit, or a multi chip module. A liquid or a solid-state is 
not in a plastic sheet like the monomer (acrylate photopolymerizable monomer) which can be acrylate 
photopolymerized as a liquid like polyimide, and this, but they also make available the polymer 
ingredient which forms cladding layers 12 and 13 at **, and it is commercially available. The charge of 
a liquid clad plate is added by spinning on a substrate 29, and the laminating of the charge of a clad plate 
of a plastic sheet is carried out on a substrate 29. In the desirable example of this invention, the 
ingredient of the clad fields 12 and 13 is chosen as what has the refractive index which reaches the range 
of 1.2-1.8, and a desirable refractive index is 1.4. 

[0014] A core region 14 consists of a photosensitive polymer layer added on the clad field 13 in the 
desirable example of this invention. It adheres to this photosensitive polymer as a liquid which uses the 
spin-on approach for adhesion. Routing (routing) of a waveguide or the convention (defining) in the clad 
field 13 is performed by the photolithography approach learned well. The photolithography approach 
exposes or illuminates a part or a field with photosensitive polymer, and, on the other hand, other parts 
or fields are not illuminated. Change of a refractive index occurs in photosensitive polymer, and forms a 
core 14, and any change is not generated in the field which is not illuminated on the other hand, either, 
therefore the illuminated field prescribes a clad field to the both sides of a core 14. It drives so that a 
heat cycle may be used typically and change of a refractive index may be completed, and the stable core 
region 14 is formed by it. The refractive index of a core 14 attains to 1.2-1.8, and a desirable refractive 
index is 1.6. Furthermore, in the desirable example of this invention, the refractive index of the clad 
fields 12 and 13 is adjusted by the field to which photosensitive polymer is not illuminated, and forms 
the clad which surrounds a core 14 by it. If a core region 14 is once specified and a suitable process is 
completed, the clad field 13 will be added on a core region 14. The process for adding the clad field 13 
is the same as the process used since the clad field 12 is adhered, and was explained above. Adjusting 
the refractive index of the field where the both sides of a core region 14 are not exposed with the clad 
fields 12 and 13 increases an engine-performance parameter, it reduces dispersion of a lightwave signal, 
and increases the useful die length of a waveguide 1 1 . 

[0015] In the desirable example of this invention, a facet 21 is formed of the V character-like slot 28 of a 
waveguide 11. Typically, the depth of a facet 21 reaches 5% - 95% of range of the height of a 
waveguide 11, and it can be chosen so that the light of various amounts may be reflected by it from a 
facet 21 . In a desirable example, the depth of a facet 21 is 25% of the waveguide 1 1 . However, the depth 
of a facet 21 should understand changing according to some factors like a specific application, the mode 
variable of a lightwave signal, and the reflection factor of a facet 21. 

[0016] Typically, the V character-like slot 28 is formed by routing (routing) or the approach of some, 
such as excising (cutting), learned well in the V character-like slot 28 from blanking (stamping), laser 
excision (laser ablating), or a waveguide 1 1. In a desirable example, the V character-like slot 28 was 
formed by the heat abetting ************ a pp ro ach (heat assisted stamping method), and in order to 
offer a facet 21 by it, the low price and the productive approach are realized dramatically. However, a 
waveguide 1 1 responds for becoming small, and laser excision will become more useful in order to 
create a facet 21. 

[0017] The back restoration (backfilling) by the polymer 26 which has a refractive index lower than the 
core region 14 of the V character-like slot 28 enables the fragment of the light by which is performed by 
the approach learned well technically, therefore reflected power is carried out from a waveguide 1 1, or 
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control of a part. Typically, the refractive index of a polymer 26 reaches the range of 1.2-1.8, and a 
desirable refractive index is 1.5. 

[0018] Drawing 2 shows the sectional view which other examples of this invention simplified. 
Generally, the clad fields 12 and 13 and the core [ of 14 or V characters ]-like slot 28 are created the 
same with having described drawing 1 . 

[0019] In this example of this invention, a substrate 31 is used in order to support the clad field 13. He 
should understand that substrates 3 1 may be a number of arbitration like a multi chip module, a printed 
circuit board, and a silicon wafer of substrates. If a V character-like slot is once formed and facets 21 
and 23 are offered, a mirror reflecting to altitude will be formed on the facet 23 of a waveguide 11. 
[0020] Typically, an ingredient reflecting to altitude is formed from an ingredient like aluminum, 
silicon, nitride (nitrides) silicon organic glass, and diacid-ized silicon with which some differ. 
Furthermore, the reflection factor of a reflecting ingredient can be adjusted to said altitude using the 
combination of the ingredient described above. For example, the ingredient 32 reflecting to the altitude 
which consists of aluminum is attained by making a substrate 3 1 incline and putting a reflecting 
ingredient on altitude by directivity covering system like an electron-beam-evaporation system, in order 
to expose a facet 23. Since covering of an ingredient reflecting to altitude is attained by the directivity 
system, a facet 21 is kept comparatively clean, therefore light can pass it in the direction of the charge 
32 of a reflector on a facet 23 through a facet 21 . By putting the ingredient 32 reflecting to altitude on a 
facet 23, a light reflex or the mirror side 34 is created. Furthermore, a layer is put also on the clad field 
12 between covering of an ingredient 32 reflecting to altitude. However, supposing it desires a layer 32, 
it should be understood that it is removable by some traditional approaches like a lift off or the selective 
etching approach. Furthermore, it should be understood that existence of a layer 32 does not have an 
adverse effect on transmission or propagation of a lightwave signal 17. Furthermore, the covering 
procedure of the ingredient 32 reflecting to altitude changes according to the ingredient used. Typically, 
it is back-filled up or tooth-back filled up with a polymer ingredient, and the field 36 in the V character- 
like slot 28 generates the layer 37 which fills the cavity generated by the V character-like slot 28 by it. A 
layer 37 is drawn in the direction of a detector 41 which it was formed in so that it might have a 
refractive index equal to a core region 14, therefore was equipped with the reflected light 39 by the 
substrate 42. 

[0021] Generally, the lightwave signal expressed by the arrow head 17 is spread through a waveguide 1 1 
in the usual format, as stated above. A lightwave signal 17 is transmitted through a facet 21, and, now, 
this facet 21 draws this lightwave signal towards the facet 23 covered with the mirror 34 preferentially. 
Although a facet 21 transmits or draws light in the direction of a mirror 34, that is because the field 36 of 
of a facet 21 in back is filled with the ingredient 37 which has a refractive index almost equal to a 
waveguide 1 1. A lightwave signal 17 is reflected at the include angle which inclined from the mirror 34, 
and this is expressed by the arrow head 39. In the desirable example of this invention, it will be reflected 
from a mirror 34, and a lightwave signal 17 will progress through a field 36, and this field 36 will be 
filled by the polymer 37 which has a refractive index equal to a core region 14, therefore, naturally a 
lightwave signal 39 will be led to a detector 41. Furthermore, the lightwave signal 25 expresses the 
remaining fragments which are not reflected from a mirror 34, or the light 17 of a part. 
[0022] The photosensitive field is arranged toward the V character-like slot 28, and a detector 41 catches 
the lightwave signal 39 of a peak by it. Typically, a detector 41 is the unification part of the up substrate 
42. A substrate 42 can be formed with structure like multichip MOJIRU, a printed circuit board, or a 
silicon wafer where some differ. 

[0023] Drawing 3 shows the partial top view where the substrate 51 was simplified, and this substrate 51 
has the integrated circuits 52 and 53 with which cross coupling was carried out and it was equipped the 
example of this invention, and on it. Generally, a substrate 51 is created by technique like the multi chip 
module manufactured by the approach of some [ the approach learned well technically ], a printed 
circuit board, or a silicon wafer in which some differ. However, it should be understood that only the 
small part of a substrate 51 is illustrated and only two integrated circuits 52 and 53 are illustrated among 
the circuits of a large number with which it can equip on a substrate 5 1 . Although it is formed in the 
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upper part of integrated circuits 52 and 53 as the waveguide 56 was explained by either drawin g 1 or 
drawing 2 , it should be understood that a waveguide 56 is only one of the waveguides which can form 
many further. An arrow head 57 expresses the light which spreads or advances through a waveguide 56. 
The partial collectors 62, 64, and 67 branch in a part of light 57 to the photodetector under the 
waveguide 56 arranged at integrated circuits 52 and 53 (not shown). The taeles 63, 66, and 68 of an 
arrow head express with the photodetector (not shown) in integrated circuits 52 and 53 the light which 
reflects and descends. Spreading the light expressed with an arrow head 58 to other destinations through 
a waveguide 56 should be understood. Furthermore, an arrow head 69 expresses the lightwave signal 
which spreads a waveguide 56 to the light expressed with arrow heads 57 and 58, and hard flow. The 
arrow-head taeles 71, 72, and 73 express the light 69 selectively reflected by the photodetector under a 
waveguide 56. 
[0024] 

[Effect of the Invention] It should be understood that the new approach of creating and using a partial 
collector from the above explanation was explained. A new partial collector is a low price, and easy to 
manufacture. Furthermore, this partial collector is selectable so that the light of the specified quantity 
may be led to a photodetector. Moreover, this new optical collector can branch the reflected light to the 
photodetector which is a substrate or the unification part of an integrated circuit. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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